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speed curve, like that of No.4, is fun of promise that as the 
velocity increased so would the efficiency of the propeller. 
The remaining diagrams our readers will be able to interpret 
for themselves. 

The thanks of the community are, we think, due to 
Messrs. Yarrow & Co. for placing at the disposal of the 
world, through our pages, information which has been ob
tained at considerable expense and with much trouble and 
hard work. The facts can hardly fail to modify received 
opinions concerning the action of screw propellers at high 
velocities at all events; and the whole series will no doubt 
be cited as a standard contribution to the literature of the 
subject for very many years to come.-The Enginee1'. 

HEATIIORN'S STEERING GEAR. 

The cement or " grogg" is first quality fire-c�ay, burned very 
hard and powdered; it is angular, white, and extremely 
infusible, 

The other ingredients are fire-sand, a very pure, sharp 
sand, and less pure fire-clays. In some cases makers substi
tute, in part for the cement, a material called" spar" orfeld· 
spar. This is a coarse quartz gravel, carrying from 15 to 20 
per cent. of AI,O" and makes a good cement. These extra 
materials are infusible and unaltered in the highest heat of 
the kiln, and serve to hold the brick in shape in the fire, 
and also to prevent shrinkage, as fire·clay alone will warp 
and shrink vcry much. Tile rough mixture taken from 
the mixing pits is thrown into a pug mill, and the moist 
mixture is squeezed into shape by a pressing machine at the 
bottom. 

The bricks are roughly moulded in cherry· wood moulds, 
WE annex illustrations of a steering gear devised by Cap, which are sanded each time before pressing the clay into 

tain Heathorn, which enables the rudder, or rather rudders, them, so that the brick are easily shaken out of them on the 
for two are employed, to serve to check the wax of as well drying floor, where they are allowed to stay till they may be 
as steer a vessel. The drawings show the detaIls of the dif- handled without changing shape, usually from two to two 
ferent methods adopted under varying circumstances, but and a half days. They next go to the drying yard, where 
in ail the principle is the same. Each rudder is moved by a they stay from six to ten days, according to the weather, 
horizontal slotted lever, in the slot of which travels a stud being packed up and kept under shelter in caso of wet 
mounted on the end of another lever, which lever again is weather. Finally, they [ire carried to the drying sheds, 
an auxiliary tiller. where they remain from two weeks to two and a half 

The pivot upon which this tiller or lever works is mount- months, depending on whether or not they are needed. If 
ed on a nut carried by a screw thrust by a piston, or pulled they are in a hurry for them, they are dried on racks over 
by a chain over a pulley, and guided by a guide hed or guide coils of steam pipes. Up to the time of their going to the 
bars. sheds they have a shape approximating their final shape; 

Upon this screw being turned, chain hauled, or piston accordingly, they are pressed to a uniform size previous to 
thrust, the nut is carried along, and the stud thereon acting being piled in the sheds. The next step is the burning, 
in the slots of the levers so affects both rudders that they are which is done in two types of kilns, rectangular and round. 
thrown outward; in fact, the action of the ordinary steer- The round kilns are about 25 feet in diameter and Hi feet 
ing gear working by the tillers is to cause both the rudders high, the top bei�g a flat arch perforated with holes to let 
to move in the same direction and s-teer the ship, while the the smoke and gases escape, and which .tend to make the 
action of the screw or piston on the tillers is to cause the I draught uniform, the whole being surmounted by a chimney 
rudders to move in opposlle directions and stop or tend to j of variable height. to create a draught. The fire-places are 
stop the ship's way. Moreover, these rudders not only six in number, arranged in radial lines under the body of 
steer the ship themselves, but deflect the column of the kilns, l'unning nearly to the center. A main flue is there 

HEATHORN'S STEERING GEAR. 

compounds are fuser]; its presence is generally discovered 
by the taste. 

From the analysis nothing can be determined of the fire 
properties of the clay. This seems to indICate that something 
more than the chemical composition governs the refractory 
properties, but this something is not yet understood. Some 
clays run high in potash and iron, the two worst constitu
ents, and yet are the very best brick clays; while others, 
which differ from these but a very lIttle in alumina and 
silica, are worthless. The bricks are moulded to suit any 
parts of the furnaces used in the different manufacturing pro
cesses for the metals, and thus save time and expense in lay
ing them. 

The celebrated Dinas hrick was made from a sand contain
ing 98'31 per cent. silica. This was powdered, "mixed 
with one pel' cent. of lime and sufficient water to make it 
cohere slj'ghtly by pressure. They were fired seven days 
and cooled the same number," the lime serving as a cement 
to bind the sand grains. 

n.-THE TERRA COTTA PROCESS. 

r fhe terra cotta clays are of an entirely different nature 
from those already mentioned. They contain iron up to 
seven per cent .• and are not refractory to any great extent. 
Two shades of terra cotta are made on a large scale, buff 
and red, and almost any shade can be produced, if desired. 
The clays are subjected to a preliminary treatment before 
being fashioned. Each kind is thrown into a washer, a box 
10 feet long, 47:)' feet wide, and 6 feet deep, half filled with 
water. In this it is stirred up by a revolving shaft, fitted 
with hooked arms set in a spiral line, and is suspended and 
carried off in the water. This slip, as it is called, is strain
ed through a fine sieve, which serarates the iron, grit, sand, 
etc., in the crude clay. The clean slip runs into evaporating 
vats, 12 feet long, 8 feet wide, and 8 inches deep. Two weeks 
to twenty days are required to evaporate the water, when 
the material goes finally to the storage vaults. When it is 
desired to make any article, the clays are measured and mix· 
ed in a pug mill, the proper cement is added and run through 
again, and the clay is then ready to be worked up. In the 
Perth Amboy Terra Cotta W orks four clays are used. The 
base of'tilC red terra cotta is a clay from the neighborhood 
running quite high in iron; of the buff, a second clay, lighter, 
and nearly free from iron. A yellow clay from Baltimore 
is the second ingredient, and two other clays from the lo
cality are taken to fill up. 

The proportions are: of the first, 3 parts; of the second, 
17:)' parts; of the third, 1 part; and of the fourth, 7:)' part. 
To this clay mixture thirty per cent. "grogg" is added. Tllis 
is powdered terra cotta burned very hard, and stands more 
heat than the ordinary article, serving to hold it up in the 
fire. In burning the ware, great care mllst be taken not to 
let the fires become too hot, nor to burn too long, as a few 
hours will change red to brown, and finally to black, when 
it is ruined for its purpose. Objects are carved out of the 
blocks of clay direct, or are moulded in plaster moulds. If 
two objects of the same pattern are to be made, it is cheaper 
to carve both than to take a cast of the first to build the 
second form. But if several are wanted, one is carved or 
modeled in clay, a cast taken of this, and this cast serves ae 
a mould for the succeeding ones. Allowance is made for 
shrinkage by building the green work one-twelfth larger than 
the finished piece is required. The best lengths for firing 
are: for buff, from 1 minute 10 seconds to 2 minutes 4 seconds, 
and for red,1 minute 9 seconds to 2 minutes. Objects are burn 
ed " on the end," in pmference to "the flat, " as the shrink
age is much more regular in that position, and warpage is 
less liable to take place. Excellent imitations of different 
building stones can be produced in this material, and serve 
especially to take the place of carved stone. A granite panel, 
for example, is made in buff, into the body of which is in
troduced a small quantity of pure oxide of iron or fine fil
ings. The oxide is reduced to metal in the kiln, and melts 
through the body of the ware, making dark spots all over it 
and imitating the lighter granite very closely, at one-tenth 
the cost of carved stone. '1'his material is one of the read
iest the builder has at hand. It is strong-bearing four 
hundred pounds to the inch-fire-proof, handsome, and com
paratively inexpensive, It can be made to take the place of 
cast iron, with half the weight and a third of the cost. Only 
small piEces can be made, however, as it is found to warp, 
shrink, and crack in spite of all precautions if the dimen-

water passing between them, causing it to increase the 

I 
built of old brick, and a flue over each fire-place at about sions be exce�sive. . . 

effect. three-quarters the distance from the center to the outside. I Some very Interestlllg work has been carned out of late 
The mechanical movements above mentioned are also ap- These make the draught uniform and carry the fire evenly I by the Perth Amboy Terra Cotta Company for the Long 

plicable to other purposes, amongst which that of loading to all parts of the kiln. In the rectangular kiln the fires i Island Historical Society building, in Brooklyn. The struc
heavy guns; but we are not in possession of the drawings are built on grates running under the structure from side to I ture is a large one, and the two fronts are almost entirely 
for that work side. The walls of this kiln are permanent, are 2 feet 6 terra cotta. A notable. fe�ture is the main entrance .

. 
A 

Figs. 1, 2, and 3, sh ow a single screw propeller abaft the inches thick, and the kilns are from 25 to 30 feet long, and doorw!IY t'Yelve feet wIde IS surmounte? by an arch; m a 
rudders, which lie close to the keel of the ship on either 14 to 18 feet wide outside. The fire-places are arched over panel III thIS, at the top and to the left, IS a colossal head of 
side, the screw shaft works between them, and the drawings with fire-brick, leaving a space 8 inches wide for the heat to a Norse warrior surrounded by the paddle, hook, chain, 
illustrate" straight," "steering," or "both open for check pass up. A trouble with these kilns was that a current of rope, etc. On the rig�t, in contrast to this, is a� Indian's 
ing way." Figs. 4, 5, and 6, sh ow rudders on either side air would enter the fire-places at the ends of the grates, pass head, surrounded by Ins implements, the bow, pIpe, spear, 
of the screw in a position to deflect the rejected water, and over the coal, and go up the walls of the kiln, cooling all tomahawk, etc. 
thereby assist steering.-ElIg'lneering. the brick on the outside of the pile, and preventing their A church in Baltimore presents another specimen of what 

FIRE-BRICK AND TERRA COTTA. 

By ANDREW McLEAN PARKER. 

I.-THE FIRE BRICK PROCESS. 

FIRE, BRICKS arc made from clay, of which the greater part 
is kaolin, and which contains a variable amount of uncom
bined silica either as coarse or fine sand. These fire· clays 
abound in the region about vVoodbridge and Perth Amboy, 
N. J., in the coal regions of Pennsylvania, in the Ohio coal 
fields, and elsewhere in the country. The vVoodbridge clays 
occur in a belt or formation classed in the New Jersey 
Geological Snrvey as the vVoodbridge fire-chty bed. This 
variES very much in thickness; in some banks not occurring 
at all, and in the adjacent ones found from eight to twenty 
feet thick, covered by top dirt and poorer clays. When dug, 
the clays are very wet, and in some cases they are exposed 
to. the weather for a considerable length of time, more gener
otlly so in England than here. In our country the practice 
is to let the clay drain as dryas possible, and then store it in 
airy sheds. vVhen it is as dry as it will become in the air, it 
is ready to be worked up. It goes through a pair of rolls 15 
in:ohes in diamet3r, carrying teeth 3 inches long, set in rows. 
The teeth are g inches apart and the rows 4 inches. The 
teeth in one roll mesh into those on the other, breaking the 
clay into small pieces. It goes then to the mixing pits, 
where the proportions of the other ingredients are added, 
the whole mixture being turned over roughly with spades. 
The proportions added arA the secret of each maker, are 
determined by pI' ad ice, and vary according to the nature of 
the clays used. 

What is called a stiff clay requires less cement to bind it 
than afatone. Generally about 30 per cent. of thiliis ta�n. 

burning hard. This is obviated by having a grate at the may be done with this valuable material. An arch was 
end of each fire-place, which, after charging, is raised at an required over the chancel, to be 44 feet span, with a soffit 15 
angle of 450; this, when covered with slack coal, effectually inches deep, and yet not over 7 tons in weight. This was 
prevents the entrance of air except below the grate. The I impossible in iron, perishable and weak in wood, but practic
fires are kept up five to six days, and with a temperature at able with terra cotta brick. A buff shade was employed, 
the end of the operation sufficient to melt silver; in this I and the front of each brick was paneled and decorated; they 
time the brick are burned hard, as shown by trial, pieces of I were built hollow, and an air space was carried around in· 
the fire-brick mixture being taken out of different parts of side the arch.-Sclwol of Mines Quarterly. 
the kiln through openings mrtde for the purpose. 'When the 

BRICKLA YING IN FRANCE. 
bricks are burned the fires are lowered, and in from ten to 
eleven days from firsc firing the bricks are cool and the kilns 
can be drilwn. The chemistry of the fire-brick is explained [Extracts from artisans' reports on the French Exhibition by authors as follows: f 878] The basis of an clays is supposed to be the so called min- 0 1 . 

eral kaolinite. This is a hydrated silicate of alumina which BOTH in Paris and in the towns and villages outside, brick
is by itself infusible; the formula is Al,O,,2SiO,+211,O, laying seems to be the work of only two schools of brick
or 46'3 per cent. SiO" 39'8 per cent. AI,03, and 13'9 layers of definitely fixed methods. The sameness of execu
per cent. of H. O. When fired, the water of composition is tion and sameness of design in these two typical methods is 
driven off, and we have as a result a simple and hydrous very remarkable. The execution consists, without exccp
silicate of alumina which is hard, no longer plastic, and tion, in laying the bricks in mortar, in a manner known "as 
fusible with gre�.t difficulty. No fire clay is absolutely pure, left for pointing," and in afterward stopping in the joints, 
nor does it consist of this hydrated silicate alone. Other and laying on, with a three-eighth. inch jointer, a white 
silicates of alumina, the sulphide, titanate, and oxide of iron, joint in either plaster or putty. This is the method adopted 
and combinations of lime, magnesia, potash, and soda occur. for the best description of work. The only other mode of 
The action of the iron compounds is a fluxing one; the oxide finishing the facework consists in laying the hricks as in 
present is the protoxide, and this uniting with the silica un- the first instance, and then stopping in with white stopping. 
del' favorable conditions makes an easily fusible compound, The wIlole is afterward colored to the required shades, and 
something similar to the scouring cinder of the blast furnaces. the joint brought out white byplowinginto the stopping with 
The sulphide acts in somewhat the same way, making a black a jointer run along with a "straight edge" rule, to the 
slag, easily fusible. The action of the titanate is not well depth of about one· fourth of an inch. The width of the 
understood, and is of but little consequence because of the joints is about three· eighths of an inch, alike for the bed and 
small percentage present. The lime and magnesia, when cross joints. 
present, seem to produce a good effect. Potash is very ob- In laying bricks for pointing or external plastering, the 
joe·tionable in clays, because of the readiness with which its French workmen make no attempt to "fill the jojnts," but 
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